(19) Japan Patent Office (JP) 



F009590US00B[l].edited.doc ] 
(12) Japanese Laid Open Patent < n > Patent a pp i. Publication No. 

F „ U1 . *\ Patent Laid-Open 2004-7092 

Publication (A) (P2004-7092A) 

(43) Publication January 8, 2004 



(51) Int. CF 




FI 




Theme codes (for ref.) 


H03H 


9/19 


H03H 


9/19 


A 5J108 


H01L 


41/09 


H03H 


9/02 


A 


H01L 


41/18 


H03H 


9/02 


K 


H03H 


9/02 


H01L , 


41/09 


L 






H01L 


41/18 


10 1A 






Examination Apply No apply The 


number 


of inventions 2 OL (total 7 pages) 



(21) Appl. No. 

Patent Application 2002-158223 
(P2002- 158223) 

(22) Filing date May 30, 2002 



(71) Applicant 000006633 

Kyosera Co., Ltd. 

6 Takeda-tobadono-cho, Fushimi-ku, Kyoto 

(72) Inventor Michiaki Nishimura 

c/o Research Center, Kyosera Co., Ltd. 

1-4 Yamashita-cho, Kokubu-shi, Kagoshima 
(72) Inventor Yoshihiro Takeshita 

c/o Research Center, Kyosera Co., Ltd. 

1-4 Yamashita-cho, Kokubu-shi, Kagoshima 
72) Inventor Hidefumi Hatanaka 

c/o Research Center, Kyosera Co., Ltd. 

1-4 Yamashita-cho, Kokubu-shi, Kagoshima 
(72) Inventor Horoyuki Miura 

c/o Research Center, Kyosera Co., Ltd. 

1-4 Yamashita-cho, Kokubu-shi, Kagoshima 

continued to the last page 



(54) [Title of the invention] Quartz crystal oscillator 



(57) [Abstract] 



[Objective] 

To provide a quartz crystal oscillator having excellent frequency adjustment and 
temperature compensation sensitivity and reduced noise radiation of quartz crystal 
oscillator per se. 

[Solution means] 

A quartz crystal oscillator comprising a quartz crystal resonator 8 and a housing 1 in 
which an input terminal 2 and an output terminal 3 electrically connected to the quartz 
crystal resonator 8 are juxtaposed on the mounting surface of the housing 1 along the 
smaller side thereof. 



[Selected figure] Fig. 1 
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[Claims] 
[Claim 1] 

A quartz crystal oscillator comprising a strip of quartz crystal resonator having excitation 
electrodes on the main surfaces and a rectangular housing that hermetically houses the , 
quartz crystal resonator and has on the mounting surface thereof an input terminal 
electrode and an output terminal electrode electrically connected to the excitation 
electrodes, characterized by the fact that the input and output terminal electrodes are 
juxtaposed on the housing mounting surface along one of the smaller sides thereof. 

[Claim 2] 

The quartz crystal oscillator according to Claim 1 characterized by the fact that ground 
potential terminal electrodes or relief potential terminal electrodes are provided on the 
housing mounting surface along the other smaller side. 

[Detailed explanation of the invention] 

[0001] 

[Scope of the invention] 

The present invention relates to a quartz crystal oscillator used in portable communication 
devices. 

[0002] 

[Prior art technology] 

Quartz crystal oscillators conventionally comprise a quartz crystal resonator and a 
housing that hermetically enclose the quartz crystal resonator. 

[0003] 



As shown in Figs. 6 and 7, a quartz crystal resonator 28 is provided in a package 21 having 
an electrode pad 25a to form a quartz crystal oscillator. The quartz crystal oscillator 20 
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comprises the quartz crystal resonator 28 having an unshown quartz crystal substrate 
with excitation electrodes on the main surfaces thereof and a rectangular housing. The 
housing comprises a package 21 having a cavity for accommodating the quartz crystal 
resonator 28, the quartz crystal resonator 28 per se, and a metal cover for hermetically 
enclosing the quartz crystal resonator 28. 

The package 21 consists of a laminate of ceramic insulating plates such as aluminum and 
has a cavity for accommodating the quartz crystal resonator 28. Electrode pads 25, 25 for 
electrically connecting to the excitation electrodes of the quartz crystal resonator 28 are 
formed in the cavity The quartz crystal resonator 28 is electrically and mechanically 
connected by a conductive adhesive member 29. 

[0004] 

External terminal electrodes 22, 23, 27 are formed on the bottom surface of the package 21 
or the mounting surface of the housing at the four corners. The external terminal 
electrodes at the four corners comprise an input terminal electrode 22, an output terminal 
electrode 23, and ground potential terminal electrodes 27. The input and output terminal 
electrodes 22 and 23 are provided on the mounting surface of the housing diagonally across 
from each other. In this manner, the quartz crystal resonator can be mounted on a 
mounting board without concern about orientation. 

In order to connect the input and output terminal electrodes 22 and 23 provided as 
described above to the electrode pads 25, 25 connected to the excitation electrodes of the 
quartz crystal resonator 28, a pattern of wiring for connecting the electrode pads 25, 25 to 
either one, the input terminal electrode 22 or the output terminal electrode 23, is provided 
in the cavity, extending to the other smaller side. 

[0005] 

[Problems overcome by the invention] 

The prior art package 21 has the external terminal electrodes, input and output terminal 
electrodes 22 and 23 and ground potential terminal electrodes 27, on the mounting surface 
at the four corners. The input and output terminal electrodes 22 and 23 are provided on 
the package 21 diagonally across from each other. 
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[0006] 

As described above, a pattern of wiring 26 provided in the package 21 is extended, with the 
problem that the extension of the wiring 26 guides a quartz crystal oscillator in which the 
quartz crystal resonator 28 is mounted so as to deteriorate in frequency adjustment and 
temperature compensation sensitivity. 

[0007] 

As for the noise radiation of the quartz crystal oscillator in which the quartz crystal 
resonator has the input and output terminal electrodes 22 and 23 arranged diagonally, the 
current occurs between the input and output of the quartz crystal resonator 28, or 
diagonally, and induces a magnetic field. This increases the noise radiation of the quartz 
crystal oscillator. 

[0008] 

The present invention is proposed in view of the problems described above in order to 
provide a quartz crystal oscillator in which a pattern of wiring for the quartz crystal 
resonator is eliminated in the housing to ensure excellent frequency adjustment and 
temperature compensation sensitivity and to reduce the spread of noise radiation 
throughout the oscillator. 

[0009] 

[Problem resolution means] 

The present invention provides a quartz crystal oscillator comprising a strip of quartz 
crystal resonator having excitation electrodes on the main surfaces and a rectangular 
housing that hermetically houses the quartz crystal resonator and has on the mounting 
surface thereof an input terminal electrode and an output terminal electrode electrically 
connected to the excitation electrodes, characterized by the fact that the input and output 
terminal electrodes are juxtaposed on the housing mounting surface along one of its 
smaller sides. 



[0010] 



'I 
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Ground potential terminal electrodes or relief potential terminal electrodes are provided 
on the housing mounting surface along the other smaller side. 

[Efficacy] 

In the present invention, the input and output terminal electrodes of the quartz crystal 
oscillator are juxtaposed on the housing mounting surface along one of the smaller sides, 
corresponding to a pair of electrode pads provided in the cavity of the housing along the 
smaller side and electrically connected to the quartz crystal resonator. Thus, the pair of 
electrode pads in the cavity is electrically connected to the input and output terminal 
electrodes via the shape of the electrode pads and through-holes extending in the direction 
of the thickness of the mounting surface of the housing from the electrode pads. This 
allows the substantially smallest connection path within the housing. The extension of 
wiring from the quartz crystal resonator to the input terminal electrode is minimized, 
ensuring excellent frequency adjustment and temperature compensation sensitivity of the 
quartz crystal oscillator. 

[0011] 

Furthermore, the current occurs along the smaller side of the package, or around the input 
and output terminal electrodes, which reduces the spread of the noise radiation 
throughout the quartz crystal oscillator. 

[0012] 

[Embodiments] 

The quartz crystal oscillator of the present invention is described hereafter, with reference 
to the drawings. 

[0013] 

Fig. 1 is a plane view of the quartz crystal oscillator of the present invention with the metal 
cover and quartz crystal resonator removed. Fig.2 is a cross section of the quartz crystal 
oscillator of the present invention. 
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A quartz crystal oscillator 10 primarily comprises a nearly rectangular housing 1 
consisting of a package la and a metal cover lb and a quartz crystal resonator 8. 

[0014] 

The quartz crystal resonator 8 consists of a quartz crystal strip board 8a having excitation 
electrodes 8b and 8c on the main surfaces. Extended from the excitation electrodes 8b 
and 8c, lead electrodes 8d and 8e (8e is not shown in the figure) are formed on the quartz 
crystal strip board 8a to one of the smaller sides. 

[0015] 

The package lb, which forms the housing 1, is made of a laminate of ceramic insulating 
plates such as aluminum and has a cavity 4 for accommodating the quartz crystal 
resonator 8 therein. Electrodes pads 5, 5 for holding the quartz crystal resonator 8 to one 
of the smaller sides and connecting it to the lead electrodes 8d and 8e of the quartz crystal 
resonator 8 are formed in the cavity 4 of the package lb. The lead electrodes 8d and 8e 
and electrodes pads 5, 5 are electrically connected by conductive adhesive members 9, 9 
while being mechanically coupled to the quartz crystal resonator 8. 

[0016] 

Terminal electrodes for connecting to external circuits are formed on the bottom surface of 
the package lb or the mounting surface of the housing 1 at the four corners. More 
precisely, they are an input terminal electrode 2, an output terminal electrode 3, and 
ground potential terminal electrodes or relief potential terminal electrodes 7. Among 
these, the input and output terminal electrodes 2 and 3 consist of juxtaposed islands on 
the mounting surface of the housing 1 at the corners on one of the smaller sides. On the 
other hand, the ground potential terminal electrodes or relief potential terminal electrodes 
7 consist of juxtaposed island on the mounting surface of the housing 1 at the corners on 
the other smaller side. 

[0017] 

With this structure, the electrode pads 5, 5 connected to the lead electrodes 8d and 8e of 
the quartz crystal resonator 8 leads to the input and output terminal electrodes 2 and 3 on 
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the mounting surface of the housing directly via conductive through-holes 6. This can 
minimize the wiring extension within the housing 1. 

[0018] 

The ground potential terminal electrodes or relief potential terminal electrodes 7 are 
provided on the other smaller side of the housing 1 at the corners. These terminal 
electrodes 7 are connected to the metal cover 4 when they are at ground potential. This 
way, the metal cover itself 4 provides a shielding effect for the quartz crystal oscillator 10. 
Aline can be created through which welding current flows for example while seam welding 
the metal cover 4. When the quartz crystal 10 is mounted on a mounting board, it is 
soldered with the input and output terminal electrodes 2 and 3 on one of the smaller sides 
of the housing 1 and with the terminal electrodes on the other smaller side. This allows 
for stable and solid mounting. Furthermore, the relief potential terminal electrodes allow 
for stable and solid mounting. 

[0019] 

Integrated circuits and chips for controlling the temperature frequency property of the 
quartz crystal resonator 8 can be mounted in the cavity 4 of the quartz crystal oscillator 10 
if necessary. 

[0020] 

It is also possible to provide a second housing having a cavity on the mounting surface of 
the housing 1, in which integrated circuits and chips for controlling the 
temperature frequency property of the quartz crystal resonator 8 are mounted. The 
housing in which the quartz crystal resonator 8 is housed can be used as a cover for the 
cavity of the second housing. In this case, electrodes are provides around the cavity 
opening of the second housing for connection to the input and output terminal electrodes 2 
and 3 and ground potential terminal electrodes 7 of the housing 1. 



[0021] 

As shown in Fig.3, the quartz crystal oscillator 10 can be mounted on a module board 11 on 
which an integrated circuit 12 and a chip 13 for controlling the temperature-frequency 
property of the quartz crystal resonator 8 are mounted. With a minimized path between 
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the quartz crystal resonator 8 and the input and output terminal electrodes 2 and 3, the 
quartz crystal oscillator 10 of the present invention has excellent frequency adjustment 
and temperature compensation sensitivity of the quartz crystal resonator and the quartz 
crystal oscillator including it, and thus is easy to correct. 

[0022] 

For example, as shown in Fig.6, the prior art quartz crystal oscillator has an input 
terminal electrode 22 and an output terminal electrode 23 diagonally across from each 
other. The current occurs between input and output terminal electrodes, which causes a 
magnetic field. When measured in a quartz crystal oscillator module, this magnetic field 
has a profile having a high magnetic field of 42.8 [dBuV] in the center of the quartz crystal 
oscillator as shown in Fig. 5: A magnetic field ranging from 42.8 [dBuV] to 44.4 [dBuV] is 
observed throughout the quartz crystal oscillator and the spread of noise radiation 
throughout the oscillator is also observed. 

[0023] 

On the other hand, the quartz crystal oscillator 10 of the present invention has the input 
and output terminal electrodes 2 and 3 along one of the smaller sides of the housing 1, 
which causes the current only along the smaller side. Hence, when measured in a quartz 
crystal oscillator module in which the quartz crystal oscillator 10 of the present invention 
is mounted on a mounting board, the electric field has a profile having a magnetic field of 
around 41.1 [dBuV] in the center of the quartz crystal oscillator 10 as shown in Fig.4. 
The noise radiation is reduced by approximately 1.6 [dBuV] compared with the prior art. 

[0024] 

A magnetic field ranging from 40.5 [dBuV] to 43.3 [dBuV] is observed throughout the 
quartz crystal oscillator 10. 

[0025] 

Noise radiation spreads over approximately 60% of the entire oscillator in the present 
invention while it spreads over 80% of the entire oscillator in the prior art. The current 
occurring only along the smaller side of the package contributes to reducing the spread of 
noise radiation throughout the quartz crystal oscillator. 
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[0026] 

[Efficacy of the invention] 

The present invention has input and output terminal electrodes juxtaposed on the 
mounting surface of a housing in which a quartz crystal resonator is hermetically enclosed 
along one of the smaller sides. This allows the electrode pads connected to the quartz 
crystal resonator in the housing to be connected to the input and output terminal 
electrodes on the mounting surface directly via conductive through-holes, minimizing the 
wiring extension within the housing. 

[0027] 

Hence, the quartz crystal oscillator has excellent frequency adjustment and temperature 
compensation sensitivity and, thus, is easy to correct. The current occurring along the 
smaller side of the package contributes to reducing the noise radiation throughout the 
quartz crystal oscillator. 
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[Brief explanation of the drawings] 
[Fig.l] 

Fig. 1 is a plane view of a housing used for the quartz crystal oscillator of the present 
invention. 

[Fig.2] 

Fig.2 is a cross-section of the quartz crystal oscillator of the present invention. 
[Fig.3] 

Fig. 3 shows the mounting of the quartz crystal oscillator of the present invention. 
[Fig.4] 

Fig.4 is an illustration to show the magnetic field distribution property of a quartz crystal 
oscillator module of the present invention. 

[Fig.5] 

Fig.5 is an illustration to show the magnetic field distribution property of a quartz crystal 
oscillator module of the prior art. 

[Fig.6] 

Fig.6 is a plane view of a housing used for the prior art quartz crystal oscillator. 
[Fig.7] 

Fig. 7 is a cross-section of the prior art quartz crystal oscillator. 



[Legend] 
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